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WUDQVSRUWFKDLQ/DOLQVNi+RZHYHUDORWRIWKHVHLQIRUPDWLRQLVFXUUHQWO\DYDLODEOHLQVRPHFDVHVRQO\DIWHU
PDQXDOO\HQWHULQJE\WKHRSHUDWRUWKDW¶VZK\LQIRUPDWLRQ¶VTXDOLW\VKRXOGEHTXHVWLRQDEOH
,PSOHPHQWDWLRQ RI YDULRXV LQWHUQDWLRQDO ,7 SURMHFWV WR SUDFWLFH QHZ DQG PRUH FRPSOH[ LQIRUPDWLRQ V\VWHPV DQG
WHFKQRORJLHVLQWKHILHOGRIUDLOIUHLJKWVKRXOGV\VWHPDWLFDOO\HOLPLQDWHWKHVHGHILFLHQFLHVDQGWKXVVWUDWHJLFLQVLJKWQRWRQO\
LQFUHDVHWKHTXDOLW\RILQIRUPDWLRQLQWUDQVSRUWEXWDOVRLQFUHDVHRYHUDOOFRPSHWLWLYHQHVVLQWKHILHOGRIUDLOIUHLJKW
5DGLR)UHTXHQF\,GHQWLILFDWLRQ
7KHUHDUHVHYHUDO WHFKQRORJLHVDXWRPDWLFGDWDFROOHFWLQJDQGRQHRI WKHP LV5),'WHFKQRORJ\&RPSDUHGZLWK
EDUFRGH WHFKQRORJ\ WKH5),' WHFKQRORJ\RIIHUV DKLJKHU VFDQQLQJ VSHHG DQG HDVLHU DSSOLFDWLRQ LQ WKH DXWRPDWHG
V\VWHPV5),'FRPSRQHQWVDQGV\VWHPVPRVWFRPPRQO\GLYLGHG
$FFRUGLQJWRWKHIUHTXHQF\EDQGLQZKLFKLQGLYLGXDO5),'FRPSRQHQWVDQGV\VWHPVZRUNRQ
x ORZIUHTXHQF\5),'V\VWHPVRSHUDWLQJ LQ WKHN+] WRN+]7KH\KDYHPDLQO\VKRUWODWHQF\DQG ORZ
RSHUDWLQJFRVWV
x KLJKIUHTXHQF\5),'V\VWHPVRSHUDWLQJLQWKH0+]WR0+]DQG*+]WR*+]7KH\RIIHUD
JUHDWHULPSDFWWKDQORZIUHTXHQF\5),'
$FFRUGLQJWRWKHW\SHRIWKHLGHQWLILFDWLRQHOHPHQWWR
x DFWLYH5),'V\VWHPVDUHFRPSRVHGIURPDFWLYH5),'HOHPHQWV9DFXOtN
x SDVVLYH5),' V\VWHPV DUHPDGH XS RI SDVVLYH 5),' HOHPHQWV WKDW GR QRW KDYH EXLOWLQ SRZHU VRXUFH DQG
UHFHLYHHQHUJ\IRULWVDFWLYLWLHVIURPWKHPDJQHWLFILHOGRIWKHUHDGHU
$FFRUGLQJWRWKHLUDSSOLFDWLRQV
x ($6 (OHFWURQLF $UWLFOH 6XUYHLOODQFH V\VWHPV DW SUHVHQW WKH\ DUH SUREDEO\ WKHPRVW XVLQJ DSSOLFDWLRQ RI
5),'LQSUDFWLFHZLWKKHUHQFRXQWHUDOPRVWHYHU\GD\,WLVWKHV\VWHPWKDWLVSULPDULO\XVHGWRSURWHFWWUDGHUV
DQGVKRSVDJDLQVWWKHIW5HDGHUVDUHVWDWLRQDU\DQGDUHORFDWHGDWWKHH[LWRIWKHVWRUH:KHQLVJRRGSXUFKDVHG
WKH5),'WDJLVGHJUDGHGRUGHDFWLYDWHG
x 3'& 3RUWDEOH'DWD&DSWXUH V\VWHPV ,W LV D V\VWHP IRUPRQLWRULQJ WKHPRYHPHQWRIJRRGV DQGSHRSOH
7KHVSHFLILFIHDWXUHLVWKHXVLQJRIPRELOH5),'UHDGHUV
x 1HWZRUNV\VWHPV7KHVHDUHVLPLODUWRWKHSUHYLRXV5),'JURXSLQWHUPVRIXVH+RZHYHUXVH($6V\VWHPVDV
ZHOODVVWDWLRQDU\VHQVRUVZKLFKVFDQWKHLGHQWLILFDWLRQLQIRUPDWLRQIURPWKH5),'WDJVLQWKHPRYHPHQWRI
JRRGVRUSHRSOHQHDUE\VHQVRUDQGVHQWLWWRWKHFHQWUDOV\VWHP7HQJOHU
x 6\VWHPV IRU GHWHUPLQLQJ SRVLWLRQ XVH 5),' WR LGHQWLI\ WKH H[DFW SRVLWLRQ RI WKH REMHFW RU WKH YHKLFOH
LGHQWLILFDWLRQZKLOHSDVVLQJDFKHFNSRLQWHJWROOV\VWHPV
3RVVLELOLWLHVRIDSSOLFDWLRQ5),'WHFKQRORJ\LQUDLOWUDQVSRUW
:KHQLPSOHPHQWLQJ5),'WHFKQRORJLHVDUHLPSRUWDQWVWDQGDUGVWKDWDUHGLUHFWO\UHODWHGWRLPSOHPHQWDWLRQRIWKLV
WHFKQRORJ\ 6SHFLILFDOO\ WKH 'LUHFWLYH (6 WLWOHG 7HFKQLFDO 6SHFLILFDWLRQ IRU ,QWHURSHUDELOLW\ 6XEV\VWHP
UROOLQJVWRFNUDQJHIUHLJKWZDJRQVDQGVWDQGDUG,62:$*76,
7KH EDVH UHTXLUHPHQWV IRU HDFK VXEV\VWHP DUH VDIHW\ UHOLDELOLW\ DQG DELOLW\ WR SHUIRUP LWV IXQFWLRQ KHDOWK DQG
HQYLURQPHQWDO SURWHFWLRQ WHFKQLFDO FRPSDWLELOLW\ YHKLFOH FDSDELOLW\ WR WUDQVPLW LQIRUPDWLRQ EHWZHHQ JURXQG DQG
YHKLFOH
,IWKHZDJRQLVHTXLSSHGZLWKDQ5),'WDJVRDSSOLHVVSHFLILFDWLRQ
x WZRSDVVLYHWDJVDUHORFDWHGRQWKHVLGHVRIWKHZDJRQLQGLFDWHGLQ)LJXUHVXFKDZD\WKDWUHDGHUFDQUHDGWKH
LGHQWLILFDWLRQQXPEHURIWKHZDJRQDQGWKHGDWD$DQG$DUHWKHPD[LPXPDQGPLQLPXPKHLJKWVRIFHQWHUV
RIWKHWDJVDERYHUDLO7KHPLQLPXPKHLJKWLVPPPD[LPXPKHLJKWLVPP
x LIWKHUHDGHULVDYDLODEOHDWWKHWUDFNFDQGHFRGHODEHOVDWVSHHGVXSWRNPKDQGWUDQVIHULQIRUPDWLRQWRD
JURXQGV\VWHPIRUWUDQVPLWWLQJGDWDOLPLWDWLRQVDUHVKRZQLQ)LJXUHZKHUHWKHUHDGHUSRVLWLRQLVGHILQHGE\
DFRQH
x LQWHUDFWLRQ EHWZHHQ WKH UHDGHU DQG WKH WDJ SURWRFROV RUGHUV VFKHPHV FROOLVLRQ LQYHVWLJDWLRQ FRUUHVSRQG WR
,62W\SH$
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x UHDGHUVDUHORFDWHGRQWKHHQWU\DQGH[LWSRLQWVZKHUHLWFDQFKDQJHRUGHUZDJRQVRIWKHWUDLQ


)LJ/RFDWLRQRIWKH5),'WDJVRQIUHLJKWZDJRQ6RXUFH&RPPLVVLRQ'HFLVLRQ(&


)LJ/RFDWLRQRIWKHUHDGHURISDVVLYH5),'RQIUHLJKWZDJRQ6RXUFH&RPPLVVLRQ'HFLVLRQ(&
3UDFWLFDODSSOLFDWLRQRI5),'WHFKQRORJ\LQWKHFRQGLWLRQVRIUDLOIUHLJKW
7KHDVVXPSWLRQVIRUWKHVXFFHVVIXOIXOILOPHQWRIWKHUHTXLUHPHQWVRIWKHXVHRI5),'WHFKQRORJ\
x SUDFWLFDO XVH RI WKH HOHFWURQLF FRQVLJQPHQW OLVW LQ WKH LQWHUQDWLRQDO DQG QDWLRQDO WUDQVSRUW RI JRRGV WKH
SUDFWLFDOXVHRISURMHFW25)(86
x SUDFWLFDOXVHRIDOOLQIRUPDWLRQV\VWHPVWRVXSSRUWWUDIILFPDQDJHPHQW,KQiW
x PDUNLQJVDOOWKHZDJRQVE\5),'WDJVDFFRUGLQJWRWKHSURYLVLRQVRIWKH76,7$)LQWKHFRQYHQWLRQDOUDLO
ZDJRQVDQGZDJRQVTXDOLI\LQJIRULQWHUQDWLRQDOWUDQVSRUW
x WKHDYDLODELOLW\DQGGHSOR\PHQWRI5),'UHDGHUVDWDOOQHFHVVDU\SODFHV
7KH ELJJHVW SUREOHP LV MXVW WKH ZDJRQ ODEHOOLQJ E\ 5),' WDJV 7KH SURFHVV PXVW EH SHUIRUPHG RQ DOO
FRQYHQWLRQDOUDLOZLWKWKHVDPHVWDQGDUGVDQGYHU\LPSRUWDQWO\DWWKHVDPHWLPH,IWKHVHWDJVDUHQRWLQVWDOOHGDWWKH
VDPH WLPH LW ZRXOG EH QHHGHG WKH DGGLWLRQDO PDUNLQJ RI ZDJRQV RQ WKH LQIUDVWUXFWXUH RI DQRWKHU FRXQWU\
&200,66,215(*8/$7,21 (81R ,QWKLV VWHS LW LV WKHUHIRUHQHFHVVDU\ V\QHUJLHV DQG UHVROYH
LQWHUQDWLRQDOLQVWLWXWLRQVWRGHWHUPLQHWKHVHTXHQFHRIODEHOOLQJDOOZDJRQVHJE\UHYLVLRQRIWKHZDJRQ
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7DJ ZLOO EH HQFRGHG E\ LQIRUPDWLRQ DERXW ZDJRQ QXPEHU RU RWKHU LQIRUPDWLRQ DV DSSURSULDWH WKH RZQHU RU
RSHUDWRU:LWKWKLVLQIRUPDWLRQLQFRQMXQFWLRQZLWKRWKHULQIRUPDWLRQV\VWHPVZRXOGEHDZDJRQRUFRQVLJQPHQWLQ
WKHZDJRQXQLTXHO\LGHQWLILHGGXULQJWKHDOOWUDQVSRUWDWLRQSURFHVVHV*DãSDUtN
)URPZDJRQQXPEHUDFFRUGLQJWRWKHGDWDEDVHFDQJHWEDVLFWHFKQLFDODQGWUDQVSRUWFKDUDFWHULVWLFVRIWKHZDJRQ
OHQJWKRYHUEXIIHUVWDUHZHLJKWEUDNLQJZHLJKWKHLJKWDQGORDGLQJVSDFHFDSDFLW\HWF%\XVLQJWKHHOHFWURQLF
FRQVLJQPHQW OLVW LVSRVVLEOH WKHXQLTXH LGHQWLILFDWLRQRI WKH VHQGHU FRQVLJQHHDQGSD\HU W\SHRIJRRGV WKH WRWDO
ZHLJKWDQGRWKHU ,Q WKH LQIRUPDWLRQV\VWHPVIRURSHUDWLRQDO WUDIILFPDQDJHPHQWFRXOGEHZDJRQFKDUDFWHUL]HG LQ
WHUPVRI WKHSURFHVVHV WKDWFDQEHPDGHZLWKZDJRQDFFHSWHG IRUFDUULDJHDVVLJQHG WRD VSHFLILF WUDLQ UHPRYHG
IURPDWUDLQGHWHUPLQHWKHGLUHFWLRQDOWUDFNHWF
6RSUDFWLFDO XVLQJRI WKHVH V\VWHPV FDQXQLTXHO\ LGHQWLI\ DQ\ WUDQVSRUWDWLRQ HOHPHQW WUDLQ±ZDJRQ±FRQVLJQPHQW
([DPSOHRIWKLVV\VWHPLVSUHVHQWHGLQ)LJ


)LJ8SWRGDWDFROOHFWLRQE\5),'WHFKQRORJ\IRUSUHSDULQJWUDLQFRQVLVWVOLVW3URMHFW2(/2*,*$7(
$FFRUGLQJGHSOR\PHQWRIWKHUHDGHUVZHFDQFRQVLGHURQWZREDVLFW\SHV±VWDWLRQDU\UHDGHUVDQGPRELOHUHDGHUV
0RELOHGHYLFHV FRXOGEHSUDFWLFDOO\ XVHGPDLQO\ IRUSLFNXSJRRGV WUDLQVZKHUH HDFK LQWHUPHGLDWH VWDWLRQZRXOG
PDNHFKDQJHVLQWKHFRPSRVLWLRQRIWKHWUDLQDQGWUDLQGRFXPHQWDWLRQFRXSOHDQGGHFRXSOHWKHZDJRQV$OUHDG\
H[LVWLQJPRELOHGHYLFHVIRUGDWDFROOHFWLRQZKLFKXVHVFDUJRFDUULHUVDUHSUHSUHSDUHGIRU WKLVSRVVLELOLW\RIGDWD
FROOHFWLRQ,WMXVWKDVWREHVXSSOHPHQWE\WKHUHDGHURI5),'WDJVPRGXOH6WDWLRQDU\UHDGHUVVKRXOGEHLQVWDOOHGDW
ERUGHUFURVVLQJVWDWLRQVDQGLQPDUVKDOOLQJRUIRUPDWWLQJVWDWLRQVVHSDUDWHO\EHIRUHWKHUHFHSWLRQWUDFNVJURXSWKH
KXPSDQGWKHGHSDUWXUHWUDFNVJURXS
,PSDFWRI5),'WHFKQRORJ\RQWHFKQRORJLFDOSURFHVVHVLQUDLOZD\WUDQVSRUW
7KH LPSOHPHQWDWLRQRI5),' WHFKQRORJ\ LQWRSUDFWLFHZLOO UHVXOW LQ D VLPSOLILFDWLRQRI WHFKQRORJLFDODFWLYLWLHV
ERWK LQ ERUGHU FURVVLQJ VWDWLRQVPDUVKDOOLQJ \DUGV EXW DOVR LQ LQGLYLGXDO VPDOO LQWHUPHGLDWH VWDWLRQ DQG UDLOZD\
VLGLQJV)DELiQ,WDOVRILQGVDSSOLFDWLRQLQWKHDGPLQLVWUDWLRQRIFRQVLJQPHQWDQGGHOLYHU\ZDJRQORDG
2QHRI WKHSURMHFWVIRUUHVHDUFKDQGVXSSRUW IRU5),'DSSOLFDWLRQ LQ WKHUDLOZD\VHFWRUZDV WKHSURMHFW/2*,
*$7(±5),'5HDGHU*DWHIRU5DLOZD\5ROOLQJ6WRFN5RDG9HKLFOHVDQG6WRUDJH0HFKDQLVPV7KHSURMHFWKDV
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EHHQVROYHGIURP0DUFKWR-DQXDU\WKHKHDGRIUHVHDUFKWHDPZDVFRPSDQ\2/7,6*URXS2ORPRXF
&= DQG RQH RI WKH SDUWQHUV ZDV WKH 8QLYHUVLW\ RI äLOLQD 7KH EDVLF REMHFWLYH RI WKH SURMHFW ZDV WR FUHDWH DQ
LQWHJUDWHGV\VWHPRIFROOHFWLQJDQGSURFHVVLQJLQIRUPDWLRQIURPZDJRQVDQGORJLVWLFXQLWVRQWUDQVSRUWQHWZRUNVRU
ORJLVWLFVFHQWHUVDQGZDUHKRXVHVSURGXFWLRQDQGLQVWDOODWLRQRIDSURWRW\SHV\VWHPDQGWHVWDOOFRPSRQHQWV LQ WKH
ODERUDWRU\DQGLQWKHIXOO\RSHUDWLQJFRQGLWLRQV
$QRWKHUJRDORIWKHSURMHFWLVWRGHYHORSVRIWZDUHIRUWKHFROOHFWLRQDQGSURFHVVLQJRILQIRUPDWLRQUHWULHYHGIURP
5),'WDJV7KHSURMHFWZDVFRPSOHWHGVXFFHVVIXOO\DQGUHDFKHGFHUWDLQJRDOV7KHUHZDVGHYHORSHGWKHVSHFLDOWDJ
IRUUDLOZD\ZDJRQVUHDGHUJDWHLVVKRZQLQ)LJDQGVRIWZDUHIRUGDWDSURFHVVLQJ&RQQHFWLRQEHWZHHQZDJRQ
WDJVDQGJDWHVZDVWHVWLQJXSWRVSHHGWKHNPKYHU\VXFFHVVIXOO\


)LJ3RVLWLRQRI5),'JDWHVLQPDUVKDOOLQJ\DUGD±UHFHSWLRQWUDFNVE±KXPSF±VRUWLQJWUDFNG±GHSDUWXUHWUDFNV
H±VLGLQJWUDFN±SRVLWLRQVRI5),'JDWHV
7KHPRVW VLJQLILFDQW WLPH VDYLQJV FRVW VDYLQJ FDQEH H[SHFWHGPDLQO\ LQPDUVKDOOLQJ\DUGVZKHUH DFWLYLWLHV
UHODWHG WR WKH FRQWURO RI WKH DFFRPSDQ\LQJ GRFXPHQWV DFWLYLWLHV IRU SUHSDULQJ VKXQWLQJ OLVW DQG SURFHVVHV IRU
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